Structural and functional properties of porin channels in E. coli outer membranes.
Porin is a channel-forming, voltage-dependent protein of E. coli outer membranes. It exhibits relatively unspecific molecular sieve properties (exclusion size 600 Da). The trimer (110 kDa) consists of three identical polypeptides. Its secondary structure is mostly beta-structure, part of which can be visualized by electron microscopy to form a single beta-pleated sheet near the protein-lipid interface of the trimer. This folding pattern is significantly different from those of the reaction centers and of bacteriorhodopsin. Moreover, it contains many polar and ionizable side chains. It is argued that local as well as global electroneutrality, and complete saturation of the entire hydrogen bonding potential not only allow the protein to reside in the hydrophobic membrane core, but also confer upon it its unusual stability.